were made of the contrast required to see the direction of motion of drifting gratings (Part 1) and of moving bars (Part 2). The spatial frequency at which least contrast is required to see sinusoidal gratings decreases as their velocity increases, but peak sensitivity is identical at all velocities up to 800 deg/sec. Similarly, the wider a single bar, the higher the velocity at which it is best visible. A bar 8Odeg wide is best seen when moving at 300-SOOdeg/sec, and can be seen, and its direction of motion identified, even when moving at tO*deg/sec. These results show that motion does not diminish the visual passband, but instead slides the spatial frequency window along the spatial frequency scale. maintaining peak sensitivity at a temporal frequency of about 10Hz {at photopic luminances).
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INTRODUCI'ION
When the eyes are stationary, and light ample, the human visual system peaks in sensitivity at a spatial frequency of about 3c/deg (Campbell and Robson, 1968) . Image motion and temporal flicker both alter visual sensitivity to contrast. Studies with gratings flickered in counterphase (e.g. Robson. 1966; Kelly. 1971) show that the form of the contrast sensitivity function is markedly changed by the temporal frequency at which spatial frequency components are flickered. In particular. gratings of low spatial frequency become more visible as their temporal frequency is increased, up to about 10 Hz. Here we examine the implications of the change of the form of the contrast sensitivity. function for the visibility of drifting gratings of low spatial frequency and of moving bars of large size.
It is a commonly held assumption that the human visual system cannot resolve objects moving at high speeds (Dodge, 1900; Woodworth. 1906 : Richards, 1969 Matin, 1974; Kelly, 1979a b) . As a typical example, Matin (1974) reports that although it has been shown that cat visual neurones respond to velocities of 100 deg/sec (e.g. Cleland er OZ., 1971) "at least in the human visual system such velocities do not elicit a sensation that an object is moving" (p. 909). However, considering how widely this belief is held, and the fact that neurones in both the cat and monkey are capable of responding to very high velocities (e.g. Cleland et al.. 1971; Wurtz_ 1969 when it is moving faster than 32 deg/sec. On the other hand, Pollock (1953) and Johnstone and Riggs (1979) , using larger test stimuli, have measured velocity thresholds more than an order of magnitude higher.
We measure contrast sensitivity to stimuli in rapid motion, firstly with periodic sinusoidal gratings caused to drift and secondly, with single biphasic bars consisting of one cycle of sinusoidal grating, caused to move. In all studies the observer is required to detect the direction of motion, not merely the presence of the stimulus on the screen. Thus it is motion rather than flicker thresholds which are measured.
PART I: DRlFTtNC GRATfNGS
In the first series of studies, we measured contrast sensitivity to sinusoidal gratings caused to drift at image speeds ranging from 0 to 8OOdegJsec. To bring out more clearly the elect of image motion, each set of measurements was made at constant speed, rather than at constant temporal frequency which is more conventional (Robson. 1966; Van Ness et al., 1967 : Kelly, 1971 ). Thus, as we varied the spatial frequency F, of the gratings, we varied also the temporal frequency F, so that the ratio F,fF, (i.e. the speed) remained constant.
Methods
Me~urements were made both in Cambridge and Pisa. Computer generated gratings were suitably filtered and displayed on the face of a cathode ray oscilloscope at 150 frameslsec, 1000 lines/frame, using the standard television raster technique of Schade (1956) . The visible screen was a circle of 20 cm diameter, centered within a 1 m2 surround, floodlit to the same mean luminance as the screen (200cd/m2). In order to encompass a wide range of spatial frequencies, viewing distance and hence field size of the screen was varied from session to session. Measurements within the velocity range of &I deg/sec were
